prevalence of skin manifestations in type 2 than type 1, and as the duration of diabetes increased, the likelihood of developing skin manifestations also increased. Early referral to the dermatologist may help to detect complications of the skin in diabetes at an early stage and may prevent disability caused by these complications.
Introduction
Diabetes mellitus (DM) is a clinical syndrome of abnormal carbohydrate metabolism characterized by hyperglycemia resulting from defects in insulin secretion, insulin action or both [1] . It is broadly classified into type 1 and type 2 diabetes. Long-standing diabetes can lead to permanent and irreversible functional changes and damage to cells of the body, thereby leading to various complications, which mainly result from biochemical, structural and functional abnormalities. A causal association between glycemic control and the development and progression of microvascular complications, i.e. (retinopathy, nephropathy and neuropathy) is well established. By virtue of microvascular involvement, any system or organ can be affected, thus the skin is no exception [2] [3] [4] .
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Abstract Objective: To investigate the prevalence of skin manifestations in diabetic patients attending a diabetic clinic in the Qassim region, Saudi Arabia. Subjects and Methods: A prospective observational study was performed on 320 patients (174 males and 146 females) attending the diabetic clinic. A detailed dermatological examination was carried out by a consultant dermatologist and the cutaneous findings were recorded. Results: The overall prevalence of skin manifestations was 91.2%. Cutaneous lesions were seen in 12 patients (34.3%) of type 1 diabetes mellitus (DM) and 280 (98.2%) of type 2 diabetics. There was a statistically significant difference (p ! 0.001) in skin manifestations between type 1 and type 2 DM patients. For those patients having diabetes of less than 5 years' duration, the incidence of skin manifestations was 80.6%; for those having had diabetes for more than 5 years, the incidence was 98%. This difference was statistically significant (p ! 0.001). The skin manifestations that had a statistically significant difference (p ! 0.05) in prevalence between the 2 durational groups were gangrene, diabetic dermopathy, paresthesia, diabetic feet, diabetic bullae and fungal infections. Conclusion: Diabetics had a greater Skin manifestations in DM are common and multifold. According to various studies, 30-82% of persons with DM have some type of cutaneous involvement during the course of their chronic disease [1, 5] . Findings range from early signs of long-term involvement such as paresthesia over mild discomfort to indications of serious, even life-threatening problems, e.g. gangrene. Type 2 patients more frequently develop cutaneous infections, whereas type 1 patients more often develop autoimmunetype cutaneous lesions such as alopecia areata, vitiligo and lichen planus [6] . Cutaneous manifestations generally appear subsequent to the development of diabetes but may be the first presenting sign, or even precede the diagnosis by many years; the dermatologist may be the first physician to detect hidden diabetes in a patient [7, 8] .
The objective of this study was to determine the prevalence and type of skin manifestations in diabetic patients attending the diabetic clinic of the referral hospital affiliated with the College of Medicine, Qassim University, Saudi Arabia. In addition, an examination for clinical correlation with DM was made.
Patients and Methods
This is a prospective observational study performed on diabetic patients reporting to a diabetic clinic of the referral hospital affiliated with the College of Medicine, Qassim University, Saudi Arabia, between October 2008 and June 2009. The study protocol was approved by the ethics committee of the College of Medicine, Qassim University. The criteria of the American Diabetes Association were used to define the diagnoses, i.e. symptoms of diabetes plus a random blood glucose concentration of 6 11.1 mmol/l (200 mg/dl) or fasting plasma glucose of 6 7.0 mmol/l (126 mg/dl) or 2-hour plasma glucose of 6 11.1 mmol/l (200 mg/dl) during an oral glucose tolerance test. A total of 320 patients aged 12-103 years (174 males and 146 females) having either type of diabetes were included in the study. A thorough medical history and physical examination were done in each case. Informed consent was obtained from each patient or the legal guardian after full explanation of the study protocol.
In accordance with the duration of diabetes, patients were categorized into 2 groups: group I -patients having had DM for up to 5 years, and group II -those having had DM for more than 5 years. A consultant dermatologist (S.M.) carried out the detailed dermatological examination of the patients and recorded the cutaneous findings, which were later categorized based on possible etiopathogenesis.
The data were analyzed using the computer software program SPSS version 16 (Statistical Package for the Social Sciences, version 16). Pearson's 2 test was applied for categorical data, and the t test was used to compare the means within groups. p ! 0.05 was considered statistically significant.
Results
The demographic data of the patients included in the study are of a heterogeneous group of the population and are given in table 1 . Out of a total of 320 patients, 35 (10.9%) had type 1, while 285 (89.1%) had type 2 diabetes. Of the 320 patients, 292 (91.2%) had skin manifestations; the remaining 28 (8.8%) did not have any dermatological findings related to diabetes. Cutaneous lesions were seen in 12 patients (34.3%) with type 1 DM and in 280 (98.2%) of the type 2 diabetics. There was a statistically significant difference (p ! 0.001) in skin manifestations between type 1 and type 2 DM patients. The prevalence of skin manifestations in the 2 duration groups was 80.6% in group I and 98% in group II. This difference was also statistically significant (p ! 0.001). The skin manifestations seen in the patients with DM are illustrated in tables 2 and 3 .
The most frequent manifestations were skin tags (n = 131; 40.9%), cutaneous infections (n = 123; 38.4%), xerosis (n = 118; 36.9%), paresthesia (n = 115; 35.9%), alopecia legs (n = 112; 35%), Campbell de Morgan spots (n = 98; 30.6%), fungal infections (n = 90; 28.1%), acquired ichthyosis (n = 72; 22.5%), hyperkeratosis feet (n = 60; 18.8%), seborrheic keratosis (n = 41; 12.8%) and dry palms (n = 38; 11.9%). The types of fungal, candidal, bacterial and viral infections are provided in table 4 . Tinea pedis (21.9%) was the most common fungal infection and oropharyngeal candidiasis was the most common candidal infection, while cellulitis and folliculitis were the most common bacterial infections. Four patients had recurrent herpes simplex.
Discussion
A broad spectrum of cutaneous disorders may be encountered in patients with both type 1 and type 2 DM. The main mechanism for the skin changes seen in DM is thought to be nonenzymatic glycosylation product formation and changes in the physical and chemical properties of connective tissue and other body proteins. These modified proteins and glycosylation products are responsible for the change in color and texture of the skin and the various complications seen in DM [9] [10] [11] [12] [13] .
The 91.2% of diabetic patients with cutaneous disorders are generally similar to previous reports of 30-90% [3, 6, 14] . Equally, male patients outnumbering female patients ( table 1 ) had been reported in a previous study [15] . The majority of patients (98.2%) in this study had type 2 DM, as has been noted in other studies [16, 17] , apparently reflecting the general distribution pattern of type 1 and type 2 DM cases in world populations [7, 15] . There was a statistically significant (p ! 0.001) difference in skin manifestations between our type 1 and type 2 DM patients, contrary to the finding in other studies [7, 15, 17] . Most of the patients (71%) with type 1 diabetes in our study had a brief duration of diabetes (group I). This may be the reason for the lower prevalence of skin disorders in our type 1 diabetic patients. There was a statistically significant (p ! 0.001) difference in skin manifestations among the 2 duration groups in our study, a finding which is contrary to the finding by Mahmood et al.. In our study, 80.6% of the patients having diabetes of up to 5 years' duration had skin manifestations compared to 98% of those with diabetes of more than 5 years' duration. In the study done by Mahmood et al. [3] , patients with diabetes of 5 years' duration had an 80% prevalence of skin manifestations, while in patients with diabetes of more than 5 years' duration, the prevalence of skin manifestations was 81.5%. The skin manifestations that had a statistically significant (p ! 0.05) difference in prevalence between our 2 duration groups are gangrene, diabetic dermopathy, paresthesia, diabetic feet, diabetic bullae and fungal infections ( tables 2 , 4 ). Our study shows that as the duration of diabetes increased, the chances of developing skin manifestations also increased. Since more than 80% of the patients in group I developed skin manifestations within 5 years' duration, it signified the importance of early dermatological examination in diabetic patients to detect skin complications of DM at an early stage for the prevention of disability caused by these complications.
Among the skin manifestations observed in our diabetic patients, 40.9% were skin tags, similar to the finding by Margolis and Margolis [18] , thus revealing the importance of evaluation of diabetes in patients with multiple skin tags. Cutaneous infections (38.4%) comprised the second most frequent manifestation seen in our patients, similar to previous reports [14, 17] . Fungal infections (28.1%) were among the most frequent cutaneous infec- tions, and tinea pedis (21.9%) was most frequent among fungal infections, a finding similar to that of a previous study [19] . Among cutaneous infections, bacterial, candidal and viral infections were also seen in our study group, but they were fewer than in a study done by Al-Mutairi et al. [17] , although viral warts and herpes zoster cases were seen in our patients but not in their study [17] .
Skin manifestations due to diabetic complications were frequently observed. In accordance with the previous reports [3, 14, 20] , paresthesia due to peripheral neuropathy was found in 35.9% of our patients. In our study, diabetic foot secondary to neuropathy, vasculopathy and poor wound healing was seen in a higher percentage of patients (7.2%) compared to the 2.9% in the patients of Mahmood et al. [3] . There was an incidence of cutaneous markers of DM, e.g. acanthosis nigricans, in our study, but necrobiosis lipoidica diabeticorum was not observed as reported in other studies [3, 17] . Skin reactions like chronic urticaria, lipodystrophy, painful indurations and pigmentation at insulin injection sites arising from diabetic treatment (oral hypoglycemics and insulin) occurred in our study, in agreement with other studies [3, 17] .
Among other frequent manifestations, there was a higher percentage of xerosis (36.9%), alopecia legs (35%), Campbell de Morgan spots (30.6%), hyperkeratosis feet (18.7%), seborrheic keratosis (12.8%) and dry palms (11.9%) in our study. There was an equal percentage of acquired ichthyosis (22.5%) compared to the results by Mahmood et al. [3] . Among the common findings of our study, generalized pruritus, callosities and palmar erythema also occurred in other studies with variable percentages. However, gangrene was not seen in the study done by Mahmood et al. [3] . Some of the less common manifestations that occurred in our study, including chronic eczema, diabetic dermopathy, rubeosis faciei, koilonychia, intertrigo, sclerosis fingers, periungual telangiectasia, pigmented purpuric dermatosis, generalized hyperhidrosis, hyperhidrosis face, yellow palms, Dupuytren's contracture, yellow nails, pruritus vulvae, scleredema of diabetes, finger pebbles, eruptive xanthomas and acquired perforating dermatoses, have also been described previously [3, 17] .
Conclusion
The prevalence of skin manifestations was higher in type 2 than in type 1 diabetic patients, and as the duration of diabetes increased, the likelihood of developing skin manifestations also increased. Early referral to the dermatologist may help detect skin complications of diabetes at an early stage to prevent disability caused by these complications.
